In the adult brain, g-amino butyric acid (GABA) is synaptically released and mediates inhibitory transmission. Recent studies have revealed that GABA is a trophic factor for brain development. To reveal the distribution of GABA and its secretion mechanisms during brain development, we investigated the immunohistochemical localization of two molecules, GABA and vesicular GABA transporter (VGAT), which is a GABAergic vesicle protein, in the developing mouse cerebellum by means of newly developed antibodies. Furthermore, we tested the relationship between developmental changes in distribution of above two molecules in the presynapses and ontogeny of GABAergic synapses. GABAergic synapses were detected by immunohistochemistry for the GABA A receptor a1 subunit, which is an essential subunit for inhibitory synaptic transmission in the mature cerebellar cortex. Until postnatal day 7 (P7), GABA was localized throughout the GABAergic neurons, and VGAT accumulated at axon varicosities and growth cones, where the a1 subunit did not accumulate. After P10, both GABA and VGAT became confined to the terminal sites where the a1 subunit was localized. These results suggested that GABA was extrasynaptically released from axon varicosities and growth cones by vesicular secretion 'exocytosis' and from all parts of GABAergic neurons during the cerebellar development by non-vesicular secretion 'diacrine'.
Introduction
In the adult central nervous system (CNS), g-amino butyric acid (GABA) is a predominant neurotransmitter, which is synaptically released, mediates fast inhibitory synaptic transmission, and regulates excitatory activity of neurons (Olsen and Tobin, 1990; Macdonald and Olsen, 1994) . Recent studies have revealed that GABA serves as an excitatory transmitter during brain development, and induces trophic responses, such as regulation of cell proliferation, cell migration, axonal growth, synapse formation, steroid-mediated sexual differentiation and cell death (Varju et al., 2001; Ben-Ari, 2002; McCarthy et al., 2002; Owens and Kriegstein, 2002) .
In previous studies, we demonstrated that granule and Purkinje cells expressed the GABA A receptor a2 and a3 subunits, respectively, after final mitosis until finishing maturation (Takayama and Inoue, 2004c) . While GABAergic synapses were formed in the cerebellar cortex, the a2 and a3 subunits disappeared from the granule and Purkinje cells, the a1 and a6 subunits started to be expressed and the subunit proteins were confined to synaptic sites (Takayama and Inoue, 2004b) . In the granular layer, glutamic acid decarboxylase (GAD), which is a synthetic enzyme of GABA, was localized throughout the Golgi cells during the first postnatal week and became confined to the synaptic glomeruli during synaptogenesis (Takayama and Inoue, 2004b) . These results as a whole suggested that during cerebellar development, GABA might be extrasynaptically secreted from GABAergic neurons, and play roles in cerebellar morphogenesis by activating GABA A receptors, whose compositions differ from those in the mature cerebellum (Takayama and Inoue, 2004a) .
In the present study, we focused on two points. The first was which neurons secrete GABA for differentiating and 
